In this paper we announce several results whose proofs will appear elsewhere. Throughout this paper M will be an «-dimensional smooth, connected, compact and oriented Riemannian manifold with boundary N. 
In this formula z = f\ N , u is the exterior derivative of ƒ along N, K x is n -1 times the mean curvature and II is the second fundamental form (of TV in Af), while A is the Laplace operator, V is the gradient and ^ is the volume form on N; similarly, grad is the gradient, Ric is the Ricci tensor and ft is the volume form on Af.
REMARK. We have a similar formula involving S r ( ƒ) for r > 3. Theorem 1 also provides a simple proof of the following well-known theorem of Aleksandrov [1] . THEOREM 
If N is a compact hypersurface in R", with constant mean curvature, which bounds a compact domain M, then N is a hypersphere.
In our proof of Theorem 3 we apply Theorem 1 to a solution of the Poisson equation A ƒ = 1, with boundary condition ƒ = 0 on N.
Our final application of Theorem 1 extends results of Flanders [2] . THEOREM 
Let W be an n-dimensional Riemannian manifold of positivesemidefinite Ricci curvature. For a point p in W and real t > 0 let B(p, t) and S(p, t) denote {respectively) the closed ball and the sphere of radius t about p. Suppose that T> 0 is small enough that for all t E (0, T], B(p, t) is a normal neighborhood of p and S(p, t) has negative semidefinite second fundamental form (relative to the exterior normal to B(p, t)). Denote the volume of B(p, t) by V(t). If f is a smooth function which satisfies on B(p, t) an inequality S 2 (f) < -a(l + | grad ƒ I
2 ) 1 +2e for certain positive constants a and e, then for each t x G (0, T] we have (2) ^iTTTjLS-m) *' Our proof uses Theorem 1 (with M = B(p, T)) together with a generalization of formula 3.1 of [2] .
REMARK. Flanders proves (2) in the special case W = R w and uses it to estimate (in terms of a, e and n) an upper bound on T. We are able to obtain similar bounds in certain other cases, for example: 
